Haemophilus influenzae induces neutrophil necrosis: a role in chronic obstructive pulmonary disease?
Noncapsulate Haemophilus influenzae is commonly found in the airways of patients with chronic obstructive pulmonary disease (COPD), both during stable disease and during exacerbations. Neutrophils are also found in large numbers in sputum from patients with COPD, which also contains released neutrophil products such as elastase. Why H. influenzae colonizes the lungs of patients with COPD in the presence of such large numbers of infiltrating neutrophils is not known. We set out to determine if abnormal interactions between H. influenzae and neutrophils could impact on COPD pathology. Noncapsulate H. influenzae clinical isolates were incubated in vitro with neutrophils from healthy volunteers, and respiratory burst activity, cytokine and chemokine production, phagocytosis and killing of bacteria, and neutrophil apoptosis and necrosis were measured. Neutrophil morphology was determined in sputum samples. H. influenzae were phagocytosed by neutrophils, thereby activating a respiratory burst and the secretion of the neutrophil chemoattractant IL-8. However, rather than kill the bacteria, the neutrophils themselves were killed (largely via necrosis) and released their granule contents into the extracellular environment. Neutrophil-derived IL-8, generated after the interaction of H. influenzae with neutrophils, may result in the further infiltration of neutrophils into the lungs, thereby amplifying the inflammatory response. However, the infiltrating neutrophils fail to kill the bacteria and instead release tissue-damaging products into the lung as they undergo necrosis. These results may help to explain the clinical picture in COPD.